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Outline

Focus of this presentation
* CaPA objectives, methodology and operational configuration
* Web sites for product dissemination
* Comparison of CaPA with other products (MPE, CPC, USACE)
* Impact of overlake evaporation parameterization on CaPA
* Work in progress

ltems left out for lack of time (feel free to ask questions)
* Assimilation of solid precipitation observations
* Objective scores obtained using cross-validation procedure
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CaPA objectives and
methodology

* Near real-time precipitation estimation
* Merge different sources of information on precipitation

* Use background field from the GEM NWP model due to low
network density in most of Canada

* Optimal interpolation technique (aka residual kriging)
* Fully automated quality control algorithm
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CaPA operational configuration

* Assimilates only gauges
— radar and satellite assimilated in experimental version
* Background field: GEM RDPS 15 km, 6h-12h lead time
* 6h accumulations valid at 00, 06, 12 and 18 UTC
* 24h accumulation valid at 12 UTC
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CaPA domain

Canadia



Surface networks assimilated
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Operational website
http://www.weather.gc.ca/analysis/
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Datamart
http://www.weatheroffice.gc.ca/grib

x=l|l= o¢ Numerical Data of Reg +

= (9 [© www.weatheroffice.gc.ca/grib/grib2 RDPA ps15km e html
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Weatheroffice

www.weatheroffice.gc.ca

Francais |Home |Contact Us |He|p ‘Search |canada.gc.ca
Home > Analyses and Modelling > GRIB >

Warnings High Resolution Digitial Data - Regional Deterministic
Current Conditions &  Precipitation Analysis (RDPA - CaPA) - GRIB2 format

Forecasts

Radar & Satellite <+ 'he Regional Deterministic Precipitation Analysis (RDPA) based on the Canadian
Precipitation Analysis (CaPA) system is on a domain that corresponds to that of the

Marine Info + operational regional model, i.e. the Regional Deterministic Prediction System (RDPS LAM3D)

Air Quality except for areas over the Pacific ocean where the western limit of the RDPA domain is
slightly shifted eastward with respect to the regional model domain. The resolution of the

Aviation Weather RDPA analysis is identical to the resolution of the operational regional model RDPS LAM3D .

The fields in the RDPA GRIB2 dataset are on a polar-stereographic (PS) grid covering North

STElEEE £ ol America and adjacent waters with a 15 km resolution at 60 degrees north.

Text Bulletins
Historical Weather Download

FE{gggﬁﬂ:c;r;al * The data is available using the HTTP procotol and resides in a directory that is plainly
accessible to a web browser. Visiting that directory with an interactive browser will yield a

About Us + raw listing of links, each link being a downloadable GRIB2 file. In practice, we recommend
writing your own script to automate the downloading of the desired data (using wget or

FAQ equivalent). If you are unsure of how to proceed, you might like to take a look at our brief

: wget usage guide.
Links
Site Map The data can be accessed at the following URLs:

http://dd.weatheroffice.gc.ca/analysis/precip/rdpa/grib2/polar_stereographic/hh

Proactive Disclosure

where:

+ hh:time interval of 06 or 24 hours in which precipitation accumulations are analyzed



Experimental web site
http://loki.qc.ec.ge.ca/DAI/CaPA
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Groundhog day storm
24h accum valid 2011-02-02@127

Precipitation Precipitaton
Mivesn: 0 mb - Edquette: NCEP - Intenralle: [0.25,2.54,6.35,12.70,..]* 1 0e-03 m

Aunalyse valide 12:002 le 02 fesrer 2011 Prevision 24 henres valide 12:002 1e 02 fevrier 2011
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Summer 2010: CaPA vs MPE and CPC

Mivean:  0mb-Edgquette: CAPAZZRECY - Intervalle: 1 * 1.0e-03 m

Mivean:  0mb - Enguette: MCEP - Intervalle: 1% 1 0e-03 m

p CaPA MPE CPC

CaPA 1 093 0.93

Stage IV
MPE

CPC 0.93 0.92

Mivean: 0 mb - Edguette: CPC - Intervalle: 1 ¥ 1.0e-03 m
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CaPA / USACE overbasin estimates
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Observations
courtesy of
Chris Spence,
NWRI

Verification of half-hourly fluxes for December 2008:

Verification of Overlake Evaporation

Eddy-correlation system

Verification of daily mean flux
(June 2008 — January 2009)
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Modifying the Surface Turbulent Flux

Parameterization over Water

-4
x10

) 6
Momentum roughness length: z, =0.018 L =9 o
g Sl
. ,0.2 4§
Scalar roughness length: zy,=min(——,1)x10 ) £,
Llf 3 1
Uy = friction velocity, g = gravitational acceleration . , , , ,
0 0.1 0.2 03 04 05
Friction velocity u* (m/s)
Surface Flux 7 7 Prandtl _
Parameterization Om number F'r= €/ €,
Original Eq. 1 Eq. 1 0.85
EXP1 Eq. 1 Eq. 1 1

EXP2 (final) Eq.1 Eq.2 1



Impact of improvements to GEM
evaporation on precipitation

* Reduction in evaporation brings reduction in precipitation
 Still quite different from GLERL land-based estimate!
* These changes should make it into next op. version of GEM

Superior Michigan-Huron
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Hydrological prediction of Net Basin
Supply to the Great Lakes using CaPA

Lake Superior
\ \
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Assimilation of radar QPE,
2011-08-21 12 UTC (6h accumulation)




Experimental GEM-LAM 2.5 km window:
Towards a hourly, 2.5km version of CaPA

GEM 15km RDPS (CaPA background) GEM-LAM east 2.5km HRDPS

24h forecast of cumulative precipitation
valid 2012-02-28 12 UTC
issued 2012-02-27 12 UTC
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CaPA on the web

* Operational web site: images
http://www.weather.gc.ca/analysis/

* GRIB 2 files on the datamart
http://www.weatheroffice.gc.ca/grib/grib2  RDPA ps15km_f.html

* Experimental web site
http://loki.gc.ec.gc.ca/DAI/CaPA
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Wind field as seen by 15km and 2.5km GEM model
as the frontal system is passing over Stannard Rock
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Wind direction

Wind speed [knots]

North | |
10 15 20 25

Verification of GEM 15km and GEM 2.5km wind forecast (40 m height)
vs Stannard Rock Lighthouse (35 m height), Lake Superior
Forecast issued at 2011-10-13 122
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Mean value of confidence index
(24h analysis)

JJA 2010
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Catch Ratio (%)
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Catch efficiency of various gauges
vs WMO secondary ref. (DFIR)

e For cold snow (Tmax < -2C), things are worse for wet snow!

Manned gauges (WMO 1989)

Geonor gauge with Alter shield
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Catch efficiency of various gauges
vs WMO secondary ref. (DFIR)

e For cold snow (Tmax < -2C), things are worse for wet snow!

Manned gauges (WMO 1989) Geonor gauge with Alter shield
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Strategy for assimilation of solid
precipitation observations

* If not available, estimate mean wind speed at gauge height from
10m wind speed assuming log profile (UV )

e Accept obs. stations only if UV less or equal to:

— 3 m/s for Canadian manned synoptic gauges
— 2 m/s for US manned synoptic gauges
— 0 m/s for automatic gauges

* Despite being very strict, this strategy was shown to improve
bias and ETS of analysis vs assimilating all obs.

* Bias-correction procedure would be preferable (currently under
development)

— Requires additional data (temperature, wind speed) and metadata not
currently available at all stations (eg wind shield type)

03/15/12
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24h
VS
CMAN

6h
VS
CMAN

JJA 2010
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JJA 2010
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CaPA vs Ordinary Kriging
over Lake Superior

* Residual kriging: CaPA * Ordinary kriging

6h accumulation valid on 2006-10-13 at 0Z
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Average daily precipitation
Stage IV MPE 2002-2007

Sverage daily precipitation - Stage IV MPE - January-December Z002-2007 (mmi/day)
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Radar mosaic for the Great Lakes
120 km radius, 2012-02-29 12Z-18Z
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Hydrological prediction of Net Basin
Supply to the Great Lakes
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Hydrological prediction of Net Basin
Supply to the Great Lakes using GEM

Lake Superior
\ \

MESH model oo | T Mg
* CLASS land-surface
scheme

* WATROUTE
routing model

* GEM RDPS forcing,
6h-12h lead time
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